In this report, we describe the progressive changes of sialic acid concentration in the sera of the hamsters submitted to the carcinogenesis experiment to appraise the significance of the value as a"tumor marker". In addition, the jugular venipuncture5), which enables us to obtain blood up to 1 ml/ once a week for 20 weeks from the same hamster, is recommended and the feasibility of this method is comfirmed in the present study.
Materials and Methods
Male Sylian golden hamsters, 8 weeks of age and weighing 90g, were housed in cages individually, fed a solid laboratory diet, and given tap water ad libitum. Four unanesthetized animals received three applications per week to the left cheek pouch of 0.3% (W/V) 9, 10-dimethyl-1, 2-benzanthracene (DMBA) in acetone for 14 weeks by means of #1 raccoon dog's hair brush. The application of DMBA was performed on the posterior onethird of the medial wall of the cheek pouch as localized as possible. The animals with growths in their treated cheek pouches received no further treatment during the remaining 7 weeks of the experiment as described in the previous communication6). Five hamsters of the same age, and sex, but which received no treatment during the whole experimental period (20 weeks), were used for comparison. The tissue reactions of the hamster cheek pouches against DMBA, with the concentration and schedule of painting employed in this experiment, were divided into four main sequences. The sequence of reactions described below were almost the same as that of other investigators8) while light and electron microscopic observations were reported in our prevous communication9).
In the first to second week (Period I), inflammation in the treated cheek pouches commenced after 2 or 3 applications of DMBA.
The cheek pouch exhibited marked edema and surface ulcerations. In the 3rd to 9th week (Period II) , the cheek pouch appeared thickened and grayish white, uniformly following subsidence of inflammation in spite of continuation of DMBA painting.
Small papillomatous growths were formed at about 10 weeks In the 10th to 13th week (Period the growths grossly increased in size. After approximately 14 weeks (Period IV), one or more tumors 1 cm or more in diameter were present and continued to grow at the 20th week in spite of the cessation of painting at the 14th week. 10th week (Period II). Sialic acid concentration showed a tendency to increase again coincident with the tumor appearance at around 10 weeks (Period III), though it was not significant statistically (p>0.05). The sialic acid concentration remained slightly elevated even though the painting was stopped at the 14th week and showed a significant difference compared with the control group (p<0.01) from 16th to 20th week (Fig. 1) . In order to consider the origin of the Sialic acid in the serum the concentration of sialic acid in the tumors, a mixture of four materials which were obtained at the 20th week, was determined.
The concentration of sialic acid (mg/mg proteins) in the tumor tissue of the carcinoma was extremely high, 0.333mg/mg protein, compared with that of the cheek pouch of control animals, 0.198 mg/mg protein. The serum sialic acid levels are well correlated with tumor burden in hamster cheek pouch carcinogenesis even though no such correlation is found in our preliminary experiment of so called"tumor markers"such as carcinoembryonic antigen (CEA) , alpha- drate antigen (CA19-9) (data not shown). Although serum sialic acid concentrations are often increased in sera of patients with cancer10) and tumor-bearing rodents3), the causes of the elevation of sialic acid in sera are unknown. Consequently, the precise significance of the elevated levels of sialic acid in hamsters with carcinoma in their cheek pouches is not known. Some tumors have been reported to have elevated sialic acid contents, including human tumors of the colon, stomach, and breast11,12) and experimental tumors of the rat13). Furthermore, tumors can shed sialic acid containing components into their environment, which increases the concentration in the blood3,4). Although elevated sialic acid contents in the tumors yielded was observed, we can not draw any conclusions from the data, because the values consists of both sialic acid in tumor cells and Other correlations, such as size of primary tumor or degree of metastasis in combination with other parameters, will give us insight into the biological nature of hamster cheek pouch carcinoma, and consequently into oral cancer in humans.
The data also shows that the jugular venipuncture employed in this study to obtain blood samples is repeatable for a long period of time-20 weeks -and gives us a large volume (1 ml) of blood each time, from the same hamster. This procedure makes it possible to determine biochemical values from one sample and to observe the biphasic changes of sialic acid concentration in serum in the same animal.
We conclude that the jugular vein technique combined with the monitoring of sialic acid is useful for biochemical elucidation of chemically induced carcinoma in hamsters.
